Rabbit liver pyridoxamine (pyridoxine) 5'-phosphate oxidase. Purification and properties.
Pyridoxamine (pyridoxine) 5'-phosphate oxidase (EC 1.4.3.5) has been purified 2000-fold from rabbit liver. The enzyme preparation migrates as a single protein and activity band on analytical disc gels containing 4,7, or 9 percent acrylamide, and as a single protein band on sodium dodecyl sulfate acrylamide gels. The oxidase is, therefore, homogeneous by these criteria. The pure enzyme catalyzes the following reactions in the presence of FMN: (See journal for formula). These activities copurify in the ratio of 1:1:1. Apparent K-m values are 10 muM for pyridoxamine-P, 30 muM for pyridoxine-P, and 40 nM for FMN. Apparent K-m values for N-(phosphopyridoxyl)amines range from 3.1 times 10-5 M to 1.6 times 10-3 M. The dissociation constant for FMN binding, determined by quenching of protein fluorescence, is 20 nM. The pH optima for all three types of substrates are broad, with maxima near pH 9. The pH dependence of FMN binding, measured by quenching of flavin fluorescence, has the same shape as the substrate activity profile. The holoenzyme has absorption maxima red-shifted from those of FMN to 380 nm and 448 nm, and exhibits spectral changes typical of flavoproteins upon reduction with dithionite. Its oxidation-reduction potential at pH 7 in phosphate buffer is -0.131 volt. The native enzyme has a molecular weight of 54,000 and is made up of two possibly identical polypeptide chains with molecular weights of 27,000. The applicability of proposed mechanisms of flavin catalysis to this flavoprotein is discussed.